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The role of cytokines in ﬁrst trimester 
pregnancy losses with fetal chromosomal 
anomaly
Rola cytokin w utratach ciąż z nieprawidłowościami chromosomalnymi 
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 Abstract 
Objectives: The contribution of local inﬂammation to the pathophysiology of abnormal choromosomally 
miscarriages remains unclear. The objective of this study was to investigate the inﬂammatory response at the 
maternofetal interface of women presenting with ﬁrst trimester miscarriage with abnormal choromosomally.
Material and methods: Level of TNF- , IL-6 ve IL-17 were asseyed using ımmunohistochemistry technique at 
decidual and placental bed biopsy samples from 23women with electıve termınatıon of pregnancy, 21euploid and 
18 aneuploid missed miscarriages.Immunostainig for TNF- , IL-6 ve IL-17 has been evaluated semi-quantitatively 
by ‘quickscore’ method
Results: We found that the intensity of TNF- staining was high in the miscarriage group, and this has been found 
in previous studies. Unlike some previous studies, the intensity of IL-6 staining was higher in the miscarriage groups 
only in decidual glandular epithelium. The intensity of IL-6 staining was found to be higher in the miscarriage group 
with chromosome anomaly than in the miscarriage group without chromosome anomaly. There was no signiﬁcant 
diﬀerence in IL-17 levels between any of the groups.
Conclusions: Cytokines are considered to play an important role in the maintenance of pregnancy,but the exact 
mechanism between them and the mutual regulation relationship were not been fully understood,which need our 
further study.
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 Streszczenie        
Cel pracy: Zależność między lokalnym stanem zapalnym a  patoﬁzjologią poronień ciąż nieprawidłowych 
chromosomalnie pozostaje niejasna. Celem tego badania była ocena odpowiedzi zapalnej u kobiet z poronieniem 
w pierwszym trymestrze ciąży z nieprawidłowymi chromosomami.
Materiał i  metoda: Poziom TNF-, IL-6 i  IL-17 oznaczano metodą immunohistochemii z  biopsji kosmówki 
i doczesnej od 23 kobiet z elektywną terminacją ciąży, 21 euploidalnych i 18 aneuploidalnych poronień zagrażających. 
Barwienie na TNF-, IL-6 i IL-17 oceniono metodą półilościową tzw. QuickScore. 
Wyniki: Siła barwienia TNF- była wysoka w grupie z poronieniami, co już wcześniej zostało opisane w innych 
badaniach. Inaczej niż w poprzednich badaniach, siła barwienia Il-6 była wyższa w grupie z poronieniami ale tylko 
w nabłonku gruczołowym doczesnej. Siła barwienia IL-6 była wyższa w grupie z poronieniami z nieprawidłowościami 
chromosomowymi niż w grupie poronień prawidłowych ciąż. Nie znaleziono żadnych istotnych różnic w poziomie 
IL-17 pomiędzy grupami. 
Wnioski: Uważa się, że cytokiny odgrywają ważną rolę w utrzymaniu ciąży ale dokładny mechanizm wzajemnych 
oddziaływań nie jest w pełni poznany i wymaga dalszych badań. 
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Table  I .  Modiﬁed quick score method values of TNF- protein in decidual stroma, placental vıllous stroma, decidual spiral artery, decidual glandular epithelium.
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
		

 ETP 

	


 

 7,14 ± 4,21 3,65 ± 3,16 1,43 ± 1,37 0,0001
		
		



 3,86 ± 3,76 1,12 ± 1,53 0,74 ± 0,91 0,002
	
	
 

 1,95 ± 1,83 0,59 ± 0,71 0,57 ± 1,20 0,002
	
		

	


 4,48 ± 4,47 3,29 ± 2,93 1,17 ± 1,61 0,006
Missed Abortion (NC): Missed abortion with normal chromosomally
Missed Abortion (ANC): Missed abortion with abnormal chromosomally
ETP: Elective Termination of Pregnancy
Table  I I .  Modiﬁed quick score method values of the IL-6 in decidual stroma, placental vıllous stroma, decidual spiral artery, decidual glandular epithelium.
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
 ETP 

	

 

 6,00 ± 4,55 5,65 ± 4,67 6,74 ± 4,95 0,878
		
		



 1,52 ± 2,73 0,76 ± 1,52 1,17 ± 2,18 0,950
	
	
 

 1,33 ± 1,82 1,00 ± 1,62 1,83 ± 2,06 0,356
	
		

	


 0,43 ± 0,97 0,82 ± 1,08 0,04 ± 0,21 0,016
Missed Abortion (NC): Missed abortion with normal chromosomally
Missed Abortion (ANC): Missed abortion with abnormal chromosomally
ETP: Elective Termination of Pregnancy
Table  I I I .  Modiﬁed quick score method values of the IL-17 in decidual stroma, placental vıllous stroma, decidual spiral artery, decidual glandular epithelium.
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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
		

 ETP 

	

 

 1,00 ± 1,05 1,06 ± 0,96 0,35 ± 0,57 0,020
		
		



 0,24 ± 0,54 0,18 ± 0,39 0,17 ± 0,57 0,668
	
	
 

 0,14 ± 0,65 0,29 ± 0,58 0,13 ± 0,45 0,210
	
		

	


 1,24 ± 1,22 2,18 ± 2,29 1,00 ± 1,81 0,125
Missed Abortion (NC): Missed abortion with normal chromosomally
Missed Abortion (ANC): Missed abortion with abnormal chromosomally
ETP: Elective Termination of Pregnancy
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Ginekol Pol. 2015, 86, 827-832 DOI: 10.17772/gp/57827
Esin Kasap et al. The role of cytokines in ﬁrst trimester pregnancy losses with fetal chromosomal anomaly.
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Rycina 1C. Second degree (1) staining in the decidual glandular epithelium and 
ﬁrst degree (2) staining in the decidual stromal cells with interleukin (IL)-6 in a patient 
who had a miscarriage with a chromosome anomaly (DAP×100). 
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Rycina 1A. Third degree (1) staining in the decidual glandular epithelium and third 
degree (2) staining in the decidual stromal cells with tumor necrosis factor- (TNF-) 
in a patient who had a miscarriage without a chromosome anomaly (DAP×100). 
1
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Rycina 1B. Negative staining (1) in the decidual glandular epithelium, spiral 
arterioles (2), and decidual stromal cells with TNF- in a patient who underwent 
elective pregnancy termination (DAP, ×100).
1
2
©  P o l s k i e  T o w a r z y s t w o  G i n e k o l o g i c z n e Nr 11/2015832
P R A C E  O R Y G I N A L N E
  położnictwo
DOI: 10.17772/gp/57827
Esin Kasap et al. The role of cytokines in ﬁrst trimester pregnancy losses with fetal chromosomal anomaly.
Ginekol Pol. 2015, 86, 827-832
+' ' '' ! ( (  " 
	'(	"
(,*@3
8		"'"	"	'
*	'
""'%38
",	'""!	"B(,

(''.''!!!*@38"
'',"'
,+"	
%
   ! %234 " ( "  
" "	
 (     '  	,
'B(,
!%234"("
""	(
"	(C ' 
	,'
  !*@3-"("
 ''"'	 ""	
,
!*@3-"(!'+"
""	(
""	(%(
".'!!*@38,+(!"	
*
''		
!	"''!!
!  	 !  	 , 	 ' 
:	
"	"!
B(,
    +(   ' 
 " 	   ! '' '
'+,"'!'
Authors’ contribution:
1. Esin Kasap – concept, artcicle draft, study design analysis and 
interpretation of data, acquisition of data, writing article, corresponding 
author.
2. Serap Karaarslan – concept, article draft, study design, acquisition of 
data, revised article critically.
3. Mine Genc – analysis and interpretation of data, writing article, revised 
article critically.
4. Esra B. Gur – writing article, revised article critically.
5. Nur Sahin – revised article critically.
6. Serkan Guclu – revised article critically.
Authors’ statement
³
 >RS]
S]
^Y
MO\^SPc
^RK^
^RO
Z_LVSMK^SYX
aSVV
XY^
`SYVK^O
^RO
MYZc\SQR^]
YP
K

third party, as understood according to the Act in the matter of copyright 
and related rights of 14 February 1994, Oﬃcial Journal 2006, No. 90, 
Clause 63, with respect to the text, data, tables and illustrations (graphs, 
ﬁgures, photographs); 
³
 ^RO\O
S]
XY
mMYX»SM^
YP
SX^O\O]^]p
aRSMR
YMM_\]
aROX
^ RO
K_^RY\
\OWKSX]
SX

a ﬁnancial or personal relationship which unjustly aﬀects his/her actions 
associated with the publication of the manuscript;
³
 KXc
 ZY]]SLVO
 \OVK^SYX]RSZ]
 YP
 ^RO
 K_^RY\]
 aS^R
 ^RO
 ZK\^cZK\^SO]

interested in the publication of the manuscript are revealed in the text of 
the article;
³
 ^RO
WKX_]M\SZ^
 RK]
 XY^
 LOOX
 Z_LVS]RON
 SX
 Y\
 ]_LWS^^ON
 ^Y
 KXc
 Y^RO\

journal. 
Source of ﬁnancing: None.
References
  1. Regan L, Braude PR, Trembath PL. Inﬂuence of past reproductive performance on the risk of 
spontaneous abortion. BMJ. 1989, 299, 541–545.
  2. Sﬁrrat GM. Recurrent miscarriage. II: Clinical associations, causes, and management. Lancet. 
1990, 336, 728–733.
  3. Simpson JL. Incidence and timing of pregnancy losses: relevance to evaluating safety of early 
prenatal diagnosis. Am J Med Genet. 1990, 35, 165–173.
  4. Jauniaux E, Burton GJ. Pathophysiology of histological changes in early loss. Placenta. 2005, 
26,  114–123.
  5. Burton GJ, Jauniaux E. Placental oxidative stress: from miscarriage to preeclampsia. J Soc 
Gynecol Investig. 2004, 11, 342–352.
  6. Pijnenborg R, Bland JM, Robertson WB, [et al.]. The pattern of interstitial trophoblastic invasion 
of the myometrium in early human pregnancy. Placenta. 1981, 2, 303–316.
  7. Hustin J, Jauniaux E, Schaaps JP. Histological study of the materno-embryonic interface in 
spontaneous abortion. Placenta. 1990, 11, 477–486.
  8. Challis JR, Lockwood CJ, Myatt L, [et al.]. İnﬂammation and pregnancy. Reprod Sci. 2009, 16, 
206–215.
  9. Park H, Li Z, Yang XO, [et al.]. A distinct lineage of CD4 T cells regulates tissue inﬂammation by 
producing interleukin 17. Nat Immunol. 2005, 6, 1133–1141.
10. Monzon-Bordonaba F, Vadillo-Ortega F, Feinberg RF. Modulation of trophoblast function by 
tumor necrosis factor-alpha: a role in pregnancy establishment and maintenance? Am J Obstet 
Gynecol. 2002, 187, 1574–1580.
11. Bauer S, Pollheimer J, Hartmann J, [et al.]. Tumor necrosis factor-alpha inhibits trophoblast 
migration through elevation of plasminogen activator inhibitor-1 in ﬁrst trimester villous explant 
cultures. J Clin Endocrinol Metab. 2004, 89, 812–822.
12. Haider S, Knoﬂer M. Human tumour necrosis factor: physiological and pathological roles in 
placenta and endometrium. Placenta. 2009, 30, 111–123.
13. Chaouat G, Dubanchet S, Ledee N. Cytokines: important for implantation? J Assist Reprod 
Genet. 2007, 24, 491–505.
14. Jovanovic´ M, Vic´ovac L. Interleukin-6 stimulates cell migration, invasion and integrin 
expression in HTR-8/SVneo cell line. Placenta. 2009, 30, 320–328.
15. Champion H, Innes BA, Robson SC, [et al.]. Eﬀects of interleukin-6 on extravillous trophoblast 
invasion in early human pregnancy. Mol Hum Reprod. 2012, 18, 391–400.
16. Linden A, Laan M, Anderson GP. Neutrophils, interleukin-17A, and lung disease. Eur Respir J. 
2005, 25, 159–172.
17. Greenwold N, Jauniaux E. Collection of villous tissue under ultrasound guidance to improve the 
cytogenetic study of early pregnancy failure. Hum Reprod. 2002, 2, 452–456.
18. Schiessl B, Innes BA, Bulmer JN, [et al.]. Localization of angiogenic growth factors and their 
receptors in the human placental bed throughout normal human pregnancy. Placenta. 2009, 
30, 79–87.
19. Fernekom U, Butcher EC, Behrends J, [et al.]. Selectin, platelet plays a critical role in granulocyte 
access to the pregnant mouse uterus under physiological and pathological conditions. Biol 
Reprod. 2007, 76, 645–653.
20. Wegmann TG, Lin H, Guilbert L, Mosmann TR. Bidirectional cytokines interactions in the 
maternal-fetal relationship: is successful pregnancy a Th2 phenomenon? Immunol Today. 1993, 
14, 353–356.
21. Leonard S, Murrant C, Tayade C, [et al.]. Mechanisms regulating immune cell contributions to 
spiral artery modiﬁcation-facts and hypotheses-a review. Placenta. 2006, 27,  40–46.
22. Lin H, Mosmann TR, Guilbert L, [et al.]. Synthesis of T helper 2-type cytokines at the maternal-
fetal interface. J Immunol. 1993, 151, 4562–4573.
23. Agius JC, Jauniaux E, Muttukrishna S. Inﬂammatory cytokines in maternal circulation and 
placenta of chromosomally abnormal ﬁrst trimester miscarriages. Clin Dev Immunol. 2012, 
2012, 175041.
24. Raghuupaty R. Th1-type immunity is incompatible with successful pregnancy. Immunol Today. 
1997, 18, 478–482.
25. Ball E, Robson SC, Ayis S, [et al.]. Early embryonic demise: no evidence of abnormal spiral 
artery transformation or trophoblast invasion. J Pathol. 2006, 208, 528–534.
26. Ball E, Bulmer JN, Aysi S, [et al.]. Late sporadic miscarriage is associated with abnormalities in 
spiral artery transformation and trophoblast invasion. J Pathol. 2006, 208, 535–542.
27. Yamada H, Morikawa M, Furuta I, [et al.]. Circulation cytokines during early pregnancy in women 
with recurrent spontaneous abortion: decreased TNF-alpha levels in abortion with normal 
chromosome karyotype. Hakkaido Igoku Zasshi. 2004, 3, 237–241.
28. Lee YK, Mukasa R, Hatton RD, Weaver CT. Developmental plasticity of Th17 and Treg cells. 
Curr Opin Immunol. 2009, 21, 274–280.
29. Wang WJ, Hao CF, Yi-Lin, [et al.]. Increased prevalence of T helper 17 (Th17) cells in peripheral 
blood and decidua in unexplained recurrent spontaneous abortion patients. J Reprod Immunol. 
2010, 84, 164–170.
